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Abstract- A critical step in automatic fingerprint recognition is 
the accurate segmentation of fingerprint images. The objective 
is to segment the foreground and background from the rolled 
fingerprint image. The foreground region contains features 
that can be used for recognition and identification, while the 
background region is the noisy area around the boundary of 
the image. In this paper, we propose a technique that improves 
segmentation by using wiener filtering as a preprocessing step 
to eliminate noisy background. Our proposed method was 
tested in NIST SD27 dual resolution database, which contains 
rolled and plain fingerprints. This method was also tested in 
FVC2004 database. The experimental results demonstrate the 
effectiveness of the proposed method, concerning the 
extraction of ROI, especially in Rolled fingerprint image. 
Keywords- Segmentation, Filter, ROI, Wiener filter, Mean, 
and Variance threshold, rolled fingerprint. 
 
I INTRODUCTION 
 
he segmentation is concerned with splitting the 
fingerprint image into two regions (foreground and 
background). Segmentation is one of the first and integral 
pre-processing steps for any Fingerprint Recognition 
System and one of the major research area of image 
processing and pattern recognition. At present, the 
fingerprint image segmentation in the non-ideal conditions 
captured is a key issue to need for fingerprint recognition 
technology. It is used to identify the region of interest 
within an image. It is necessary to identify the foreground 
and background regions in fingerprint image preprocessing 
in an automatic fingerprint identification system (AFIS)[B. 
M. Mehtre, et al., 1987]. This can improve the accuracy of 
feature extraction and save processing time, consequently 
reduce the system costs [B. M. Mehtre, et al., 1987] [B. M. 
Mehtre, et al., 1989].  
There are two types of fingerprint segmentation algorithms: 
unsupervised and supervised. Unsupervised algorithms 
extract blockwise features such as local histogram of ridge 
orientation [B. M. Mehtre, et al., 1987] [B. M. Mehtre, et 
al., 1989]. gray-level variance, magnitude of the gradient in 
each image block [Bazen A.M., et al., 2001], Gabor feature 
[Alonso-Fernandez, F., et al.,2005, Bazen, A., Gerez, S., 
2001,] . Practically, the presence of noise, low contrast area, 
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and consistent contact of a fingertip with the sensor may 
result in loss of minutiae or more spurious minutiae 
Supervised method usually first extracts several features 
like coherence, average gray level, variance and Gabor 
response [Bazen, A., Gerez, S., 2001, Pais Barreto Marques, 
et al.,  A.C.,2005, Zhu, E et al.,2006], then a simple linear 
classifier is chosen for classification This method provides 
accurate results, but its computational complexity is higher 
than most unsupervised methods. 
Segmentation process can become very complex and 
intricate because the boundary between the region of 
interest and the background blurs due to presence of noise. 
Various segmentation methods are developed. However, 
these methods are not satisfying. For example, if there is 
highly noisy background region surrounding the poor 
contrast foreground of the fingerprint image, these methods 
will fail to separate background with foreground. A robust 
segmentation method is required to deal with low quality 
images and to be insensitive to the contrast of the original 
images. In this paper, we analyzed the traditional mean and 
gray variance method gave satisfactory results only for 
noiseless background regions and not fingerprints lifted 
from fingerprint cards, which have noisy background. 
Hence we put forward wiener filtering as a preprocessing 
step before segmenting based on mean and variance 
method. On the base, a further improved gray mean and 
variance method is proposed accordingly to achieve more 
effective segmentation effect. 
 
II FINGERPRINT IMAGE 
 
Fingerprint images can be broadly classified into three 
categories, namely, (i) rolled/full, (ii) plain/flat and (iii) 
latent [V. N. Dvornychenko, et al.2006, P.Komarinski, 
2001, D. Maltoni, et al.2003] as shown in Fig.1. Rolled 
fingerprint images are obtained by rolling a finger from one 
side to the other (“nail-to-nail”) in order to capture all the 
ridge-details of a finger. Plain impressions are those in 
which the finger is pressed down on a flat surface but not 
rolled. Rolled and plain impressions are obtained either by 
scanning the inked impression on paper or by using live-
scan device. In contrast, latent fingerprints are lifted from 
surfaces of objects that are inadvertently touched or handled 
by a person through a variety of means ranging from simply 
photographing the print to more complex dusting or 
chemical processing 
 
 
                                                                         
 
 
a)Rolled                      b) Plain                 c)Latent 
                         Fig.1 Types of Fingerprints 
T 
GJCST Classifications: 
I.4.9, G.3, K.6.5   
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III FINGERPRINT SEGMENTATION 
 
A fingerprint image segmentation algorithm receives an 
input fingerprint image, applies a set of intermediate steps 
on the input image, and finally outputs the fingerprint 
foreground region where the ridge structure is coherent. The 
segmentation result should satisfy the following conditions 
i. It should not be sensitive to the contrast in the 
image. 
ii. It should detect smudged and noisy regions. 
iii. The result of segmentation should be independent 
of whether the input image is an enhanced image 
or a raw image. 
iv. It should give consistent result for a variety of 
images expected by the application 
Fingerprint images have various resolution and normally 
500 dpi fingerprint images are used [FVC2004 website]. 
The fingerprint image obtained from inked or live scan 
device, which includes noisy background, and smudge 
regions may cause problem in further steps of AFIS. So, 
some preprocessing is required to mitigate the effect of such 
unwanted region.  
 
A. Variance And Mean Based Segmentation 
 
Fingerprint image of the foreground region consist of 
fingerprint ridge and valley line, whose ridge and valley is a 
line of black-and-white texture, thereby the greater 
variance; while the gray background region do not hardly 
change, thereby the variance is relatively small. Based on 
the characteristic, we can make use of fingerprint local 
variance of fingerprint segmentation, this method is called 
variance 
Here the fingerprint image is partitioned in blocks of 16 x 
16 pixels. Then, each block is assigned to ROI according to 
criterion defined as 
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Where             and              are corresponding standard  
Deviation and mean of each block,             and         are  
 Standard deviation and mean of whole area of fingerprint 
image, respectively. Also,       is a suitable threshold value. 
Then the gray scale variance for each block is calculated as 
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where Var (I) the variance for block k, I(i, j) is the gray-
level value at pixel (i, j), and M(I) is the mean gray-level 
value for the block I. If the variance is less than the global 
threshold, then the block is assigned to be a background 
region; otherwise, it is assigned to be part of the foreground. 
The result of segmentation is shown in Fig.2. 
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Fig.2: Segmentation results for mean and variance threshold 
method (a) Original Image (b Normalized Image (c) 
Variance Image (d) Segmented Image 
 
IV PROPOSED METHOD 
 
The quality of fingerprint images captured by fingerprint 
scanner is influenced by many facts, such as dryness and 
wetness of finger, cleanness of scanner and dryness and 
wetness of the weather. In order to clean all the artifacts 
caused by the noise wiener filtering is applied to original 
image as preprocessing, to prepare images for further 
segmentation processing. The filtered image is then 
normalized because normalization improves the entire 
image contrast and not change fingerprint valley quality and 
finally the normalized image is fed to the mean and variance 
segmentation process. 
 
I Image Binarization 
 
The input image (I) is converted to a binary image (Ib).The 
threshold value is obtained using Global image threshold, 
which chooses the threshold to minimize the intraclass 
variance of the threshold black and white pixels. 
 
II Wiener Filtering 
 
The binary image Ib  is subjected to Wiener filtering which 
has the form 
                                                                                 (3) 
 
Where                                 are respectively power spectra of 
the original image and the additive noise, and              is the   
 Blurring filter. It is easy to see that the Wiener filter has 
two separate parts, an inverse filtering part and a noise 
smoothing part. It not only performs the deconvolution by 
inverse filtering (highpass filtering) but also removes the 
noise with a compression operation (lowpass filtering). 
Then Fourier transform of the image is taken and multiplied 
by the transform of the filter function (h). The process 
eliminates low frequency signals in the Fourier domain, 
which is the noise and emphasizes the high frequency 
signals which is the line. The output image is then created 
by taking the inverse Fourier transform of the product. The 
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filter multiplies each pixel in the Fourier image by this filter 
to give the final filtered image (If). The results indicated that 
the Wiener filter not only increases the signal/noise ratio but 
also improves the contrast. 
 
III Normalization 
 
The filtered image (If) is then normalized. Normalization is 
a process that changes the range of pixel intensity values. 
Let, (i, j) denote the gray-level value at pixel (i, j), M and 
Var denote the estimated mean and variance of I, 
respectively, and G(i,j) denote the normalized gray-level 
value at pixel (i, j). The filtered image is then normalized as 
follows: 
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Where M0 and Var0 are the desired mean and variance 
values, respectively 
 
IV Segmentation            
 
The normalized image is then subjected to mean and 
variance segmentation to produce the final output image. 
The result of the proposed segmentation method is shown in 
Fig. 3 
 
                                         
 
 
                                         
 
           (a) Original Image         (b)Wiener filtered Image 
 
                                                                      
 
 
 
 
 
             (c)Normalized image (d) Segmented image 
    
 Fig. 3:Segmentation results for proposed method 
 
V EXPERIMENTAL RESULTS 
 
In this section, we present experimental result to 
demonstrate the performance of the proposed technique. 
The data set used in the experiments is the NIST SD27 dual 
resolution database, which contain rolled fingerprint image 
and tested in FVC 2004 database images. The Experimental 
results of the proposed method are shown in Fig.4. 
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Segmented 
Image 
 
 
 
 
  
 
Fig.4: Experimental results for FVC2004 database   images 
 
VI CONCLUSION 
 
In this paper, our goal is to produce a better segmentation to 
successful extract the boundary lines of the clear ridge area 
for the rolled fingerprint. The proposed method is employed 
as adding a preprocessing step in combination of mean and 
variance based method, to extract the ROI. Applying 
Wiener filtering as preprocessing step greatly improved the 
segmentation results. The experimental results demonstrate 
the effectiveness of the proposed method, concerning the 
extraction of ROI, especially in rolled fingerprint images 
and also robust, reliable and effective in identifying region 
of interest even in very low quality images. 
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